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- The MAILING DATE of this corMmffl£8i6n appears on the cover sheet with the correspondence address- 
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1313 and MPEP 1308. 

1 . This communication is responsive to the application as filed . 

2. M The allowed claim(s) is/are 1-12 . 

3. 13 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
a) 03 All b) □ Some* c) □ None of the: 

1. □ Certified copies of the priority documents have been received. 

2. □ Certified copies of the priority documents have been received in Application No. . 



3. ^ Copies of the certified copies of the priority documents have been received in this national stage application from the 
International Bureau (PCT Rule 17.2(a)). 
* Certified copies not received: . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 



4. 1 



SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER^AMEflDMENT or NOTICE OF 
I NR3RM4L PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or^sefeffation is deficient. 



5. □ CORRECTED DRA\AftNG§T as "replacement sheets") must be submij 

(a) □ including changes requirecTt>y4lieNotice of Draftsper$pftePateo\ Drawing Review ( PTO-948) attached 

1 ) □ hereto or 2) □ to Paper No j 

(b) □ including changes required by th^attSched ExamuTer^mendment / Comment or in the Office action of 

Paper No./Mail Date _ 

Identifying indicia such^fiTapplication number (see 37 CFR 1.84(c)) should bTwmuojon the drawings in the front (not the back) of 
each sheet. Repjacelfient sheet(s) should be labeled as such in the header according to 3ft5f^4^21 (d). 

6. □ DEPeSlTOF and/or INFORMATION about the deposit of BIOLOGICAL MATE R I ALmtisUaa su bm itted . Note the 

^attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATE 



Attachment(s) 

1. !3 Notice of References Cited (PTO-892) 

2. □ Notice of Draftperson's Patent Drawing Review (PTO-948) 

3. S Information Disclosure Statements (PTO/SB/08), 

Paper No./Mail Date 20040910 

4. □ Examiner's Comment Regarding Requirement for Deposit 

of Biological Material 



5. □ Notice of Informal Patent Application 

6. □ Interview Summary (PTO-413), 

Paper No./Mail Date . 

7. □ Examiner's Amendment/Comment 

8. |3 Examiner's Statement of Reasons for Allowance 

9. □ Other . 
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Part of Paper No./Mail Date 200701 19 



Application/Control Number: 1 0/507, 1 04 Page 2 

Art Unit: 1723 

EXAMINER'S REMARKS 

1. The following is an Examiner's Statement of Reasons for Allowance : 
The prior art of record shows wear reinforcement members for decanter 

centrifuges but does not teach or fairly suggest the recited configuration of the wear 
reinforcement member and cooperation with the inlet chamber as set forth in claim 1 . 

2. Any comments considered necessary by applicant must be submitted no later 
than the payment of the Issue Fee and, to avoid processing delays, should preferably 
accompany the Issue Fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

3. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Charles E. Cooley whose telephone number is (571) 
272-1 139. The examiner can normally be reached on Mon-Fri. The examiner's 
supervisor, Wanda Walker can be reached on (571 ) 272-1 151 . The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Art Unit: 1723 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Primary Examiner 
Art Unit 1723 
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@ Zentrifuge 

@) Bisher hat man bei Zentrifugen, insbesondere Vollmantei- 
Schneckenzentrifugen mit axialem Schlammzufuhrungsrohr, 
das in eine mit Schlammdurchtrittsoffnungen und Ver 
schlei&einsatz versehene Einlaufkammer der Zentrifuge 
mundet, Ausflu&buchsen von auBen in die Schlammdurch- 
trittsoffnungen eingefuhrt und diese mit Schrauben oder 
derg lei chen an der Einlaufkammer bef estigt. Demgegenuber 
sind bei der erfindungsgemafien Zentrifuge die Schlamm- 
durchtrittsoffnungen (11) der Einlaufkammer (5) mit ver- 
schiei&festen AusfluBbuchsen (13) versehen. die von innen 
in die Schlammdurchtrittsoffnungen (11) der Einlaufkammer 
(5) fest und vollig abdichtend, aber auswechselbar einge- 
setzt sind. Hierdurch wird nicht nur sehr voiieilhaft das 
Auswechseln der Ausflufibuchsen erheblich vereinfacht, 
sondern es werden auch durch die entsprechende Ausbil- 
dung der Einlaufkammer Feststoffansatze innerhalb der 
■■ Einlaufkammer der Zentrifuge mit Sicherhert vermieden. 
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1 

Beschreibung 



DE 40 41 868 Al 



Die Erfindung bezieht sich auf eine Zentrifuge, insbe- 
sondere Vollmantel-Schneckenzentrifuge mit axialem 
Schlammzufuhrungsrohr, das in eine mit Schlamm- 
durchtrittsdffnungen und VerschleiBeinsatz versehene 
Einlaufkammer der Zentrifuge mQndet 

Die Zuftihrung des zu trennenden Feststoff-Flussig- 
keitsgemisches bzw. Schlammes in die Zentrifuge er- 
folgt im allgemeinen durch ein in der Zentrifuge axial 
verlaufendes Rohr, das in eine mit Schlammdurchtritts- 
offnungen und VerschleiBeinsatz versehene Einlauf- 
kammer milndet Bei Vollmantel-Schneckenzentrifugen 
ist sowohl das Schlammzufuhrungsrohr als auch die Ein- 
laufkammer fur die Zuftthrung des zu trennenden Fest- 
stoff-Flussigkeitsgemisches in die Zentrifugentrommel 
in der Schneckenhohlwelle angeordnet Sowohl die Ein- 
laufkammer als auch die Schlammdurchtrittsoffnungen 
in der Einlaufkammer hat man bisher innen mit ver- 
schleiflfesten Materialien ausgekleidet, um dadurch die 
Standzeit dieser Bauteile, die im Betrieb der Zentrifuge 
einem erhdhten VerschleiB ausgesetzt sind, wesentlich 
zu erh6hen. Die Schlammdurchtrittsoffnungen der Ein- 
laufkammer wurden hierbei mit AusfluBbuchsen verse- 
hen, die von auBen in die Schlammdurchtrittsoffnungen 
der Einlaufkammer eingesetzt und mit Hilfe von 
Schrauben fest mit der Einlaufkammer verbunden wur- 
den, wobei aber eine Abdichtung zwischen den AusfluB- 
buchsen und dem VerschleiBeinsatz der Einlaufkammer 
schwierig zu bewerkstelligen war. Nicht nur die Monta- 
ge und Demontage dieser AusfluBbuchsen an der Ein- 
laufkammer ist mit einem erh6hten Arbeits-, Zeit- und 
Kostenaufwand verbunden, sondern es besteht hierbei 
auch die Gefahr, daB es durch Ldsen von Schrauben 
oder durch einseitige Feststoffablagerungen im Bereich 
der Schlammdurchtrittsoffnungen zu Unwuchtbildun- 
gen kommt die nicht nur den Betrieb der Zentrifuge 
beeintrachtigen, sondern die auch zu unndtigen Be- 
triebsunterbrechungen ftthren. 

Die Aufgabe der Erfindung besteht darin, diese Nach- 
teile zu vermeiden. 

Diese Aufgabe wird dadurch gelost, daB die 
Schtammdurchtrittsdffnungen der Einlaufkammer mit 
verschleiBfesten AusfluBbuchsen versehen sind, die von 
innen in die Schlammdurchtrittsoffnungen der Einlauf- 
kammer fest, aber auswechselbar eingesetzt sind Durch 
diese MaBnahmen konnen sehr vorteilhaft besondere 
Befestigungsmittel wie Schrauben oder dergleichen 
fortfallen, und das Einsetzen der AusfluBbuchsen in die 
Schlammdurchtrittsoffnungen der Einlaufkammer von 
innen kann so vorgenommen werden, daB der Schlamm 
aus der Einlaufkammer Qber die Schlammdurchtritts6ff- 
nungen vollig storungsfrei austreten kann und dadurch 
jegliche Feststoffablagerungen in der Einlaufkammer 
mit Sicherheit vermieden werden- Auch der Einbau der 
AusfluBbuchsen in die Schlammdurchtrittsoffnungen 
der Einlaufkammer sowie das Auswechseln von ver- 
schlissenen AusfluBbuchsen wird dadurch, daB die Aus- 
fluBbuchsen von innen in die Schlammdurchtrittsoff- 
nungen der Einlaufkammer eingesetzt sind, ganz erheb- 
lich vereinfacht und erleichert, da die AusfluBbuchsen 
bei der Montage lediglich von innen in die Schlamm- 
durchtrittsdfmungen hineingeschoben und beim Aus- 
bau aus den Schlammdurchtrittsdffnungen nach innen 
herausgezogen werden. Da durch die erfindungsgemaB 
angeordneten AusfluBbuchsen in den Schlammdurch- 
trittsoffnungen der Einlaufkammer jegliche Feststoffan- 
satze in der Einlaufkammer vermieden und besondere 



Befestigungsmittel fur die AusfluBbuchsen entfallen, 
kommt es auch zu keiner Unwuchtbildung im Betrieb 
der Zentrifuge. 
GemaB einer weiteren vorteilhaften Ausgestaltung 
5 der Erfindung ist die Einlaufkammer mit einem Ver- 
schleiBeinsatz ausgestattet, deren Innenwand im Quer- 
schnitt einen wellenfdrmigen Verlauf mit Erhdhungen 
und Vertiefungen aufweist, wobei in den Vertiefungen 
- in Obereinstimmung mit den Schlammdurchtrittsoff- 
io nungen der Einlaufkammer — die AusfluBbuchsen an- 
geordnet sind und alle Innenflachen in der Einlaufkam- 
mer mit Gef&lte zu den Austrittsoffnungen hin ausgebil- 
det sind. Auf diese Weise wird einerseits die Einlaufkam- 
mer vor VerschleiB bewahrt und andererseits eine von 
ts innen der Einlaufkammer zu den Schlammdurchtritts- 
offnungen nach auBen gerichtete, allseitig gleichmaBig 
verteilte Stromung des Schlammes bewirkt, wodurch 
Ansatzbildungen in der Einlaufkammer mit Sicherheit 
vermieden werden. 
20 Zur besseren Verteilung des axial in die Einlaufkam- 
mer einstrdmenden Schlammes in der Einlaufkammer 
weist in weiterer vorteilhafter Ausgestaltung der Erfin- 
dung der VerschleiBeinsatz einen ICegelmantelstumpf 
auf, der in der Stirnwand im zentralen Bereich mit einer 
25 nach innen gerichteten domartigen Erhohung versehen 
ist 

Weitere Einzelheiten, Merkmale und Vorteile der Er- 
findung werden anhand von in Zeichnungsfiguren sche- 
matisch dargestellten AusfOhrungsbeispielen naher er- 
30 lautert 
Es zeigt: 

Fig. 1 eine Vollmantel-Schneckenzentrifuge mit Ein- 
laufkammer und AusfluBbuchsen in den Schlammdurch- 
trittsoffnungen gemaB der Erfindung im Teillangs- 
35 schnitt; 

Fig, 2 die axiale Hineinsicht in die Einlaufkammer mit 
VerschleiBeinsatz im vergroBerten MaBstab gemaB 
Fog. 1, 

Fig. 3 eine aus einem Verbundwerkstoff bestehende 
40 AusfluBbuchse gemaB der Erfindung im Langsschnitt 
Bei der in Fig. 1 dargestellten Vollmantel-Schnecken- 
zentrifuge ist der innerhalb des Trommelmantels (11) an- 
geordnete Tragkdrper der Forderschnecke (2) als Hohl- 
welle (3) ausgebildet In der Hohlwelle (3) ist ein 
45 SchlammzufOhrungsrohr (4) koaxial angeordnet, das in 
eine Einlaufkammer (5) mQndet Diese Einlaufkammer 

(5) ist innen mit einem VerschleiBeinsatz (6) ausgestat- 
tet, der einen ICegelmantelstumpf aufweist und der in 
der Stirnwand (7) im zentralen Bereich mit einer nach 

so innen gerichteten, domartigen Erhdhung (8) versehen 
ist Die Innenwandkontur des VerschleiBeinsatzes (6) 
weist — wie insbesondere die Fog. 2 zeigt — im Quer- 
schnitt einen wellenfbrmigen Verlauf mit Erhdhungen 
(9) und Vertiefungen (10) auf. 
55 Im peripheren zylindrischen Bereich der Einlaufkam- 
mer (5) sind gleichmaBig Uber den Umfang verteilt 
Schlammdurchtrittsoffnungen (11) angeordnet, in die 
von innen uber entsprechende Ausnehmungen (12) im 
VerschleiBeinsatz (6) gemaB der Erfindung verschleiBf e- 
60 ste AusfluBbuchsen (13) fest, aber auswechselbar einge- 
setzt sind. Diese AusfluBbuchsen (13), die sehr vorteil- 
haft in den Vertiefungen (HO) des VerschleiBeinsatzes 

(6) , und zwar in Obereinstimmung mit den Schlamm- 
durchtrittsdffnungen (11) angeordnet sind, weisen sehr 

65 vorteilhaft einen Flansch (14) auf, der in eine entspre- 
chende Ausnehmung im VerschleiBeinsatz (6) eingreift 
Auf diese Weise erhait die verschleiBf este AusfluBbuch- 
se (113) durch Festsitz eine ausreichend feste Veranke- 
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rung im VerschleiBeinsatz (6), so daB sie einerseits in 
jedem Betriebszustand der Zentrifuge ihre Lage beibe- 
halt, jedoch andererseits, wenn sie verschlissen ist, wie- 
derum schr leicht nach innen herausgezogen und durch 
eine neue AusfluBbuchse crsetzt werden kann. Sowohl 
die MonUge als auch die Demontage dieser erf indungs- 
gem&B ausgebildeten verschleiBfesten. AusfluBbuchsen 
(S3) wird daher nicht nur erhebiich vereinfacht, sondern 
das Auswechseln dieser AusfluBbuchsen (A3) kann auch, 
da keine besonderen Befestigungselemente erforderlich 
sind, mit verhaltnismaBig geringem Arbeits-, Zeit- und 
Kostenauf wand durchgef Ohrt werden. 

Ferner kann - wie Fig. 3 zeigt - die verschleiBf este 
AusfluBbuchse (15) gegebenenf alls auch sehr vorteilhaft 
aus einem Verbundwerkstoff, insbesondere aus Kunst- 
stoff und/oder Gummi mit Metalikern (116) bestehen. 
Der Metalikern (116) dient hierbei sehr vorteilhaft zur 
Stabilisterung der AusfluBbuchse (15), wahrend der als 
VerschleiBschutz dienende ICunststoff und/oder Gum- 
mi, der den Metalikern (16) umgibt, auch sehr vorteilhaft 20 
eine spaltfreie IQckenlose Abdichtung gegenuber dem 
VerschleiBeinsatz (6) ermdglicht Im iibrigen wird da- 
durch, dafl die Einlaufkammer (5) innen mit einem Ver- 
schleiBeinsatz ausgestattet ist, der im Querschnitt einen 
wellenfSrmigen Verlauf mit Erhohungen (9) und Vertie- 
fungen (HO) aufweist, wobei an der tiefsten Stelle der 
Vertiefungen die AusfluBbuchsen angeordnet sind, mit 
Sicherheit vermieden, daB es in der Einlaufkammer zu 
Feststoffansatzen und den damit verbundenen Un- 
wuchtbildungen kommt, da durch diese erfindungsge 
mSBe Ausbildung des VerschleiBeinsatzes (6) der uber 
das Schlammzufuhrungsrohr (4) in Pfeilrichtung (117) in 
die Einlaufkammer einflieBende Schlammdarin allseitig 
gleichmaflig verteilt und Uber ein zu den AusfluBbuch- 
sen fuhrendes Gefalle von wenigstens 15° durch die 35 
Offnungen der AusfluBbuchsen (13) nach auBen in die 
Zentrifugentrommel stdrungsfrei ausgetragen wird 



tallkern (16) bestehen. 
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1. Zentrifuge, insbesondere Vollmantel-Schnecken- 
zentrifuge mit axialem Schlammzufuhrungsrohr, 
das in eine mit Schlammdurchtrittsflffnungen und 
VerschleiBeinsatz versehene Einlaufkammer der 
Zentrifuge mtindet, daflflurcfli gekesMizeadanet, daB 45 
die Schlammdurchtritts-Offnungen (11) der Ein- 
laufkammer (5) mit verschleiBfesten AusfluBbuch- 
sen (13, 15) versehen sind, die von innen in die 
Schlammdurchtrittsdffnungen (tl) der Einlaufkam- 
mer (5) fest, aber auswechselbar eingesetzt sind. 50 

2. Zentrifuge nach Anspruch 1, dadurch gekenn- 
zeichnet, daB die Einlaufkammer (5) innen mit ei- 
nem VerschleiBeinsatz (6) ausgestattet ist, deren In- 
nenwandung tm Querschnitt einen weilenf6rmigen 
Verlauf mit Erhdhungen (9) und Vertiefungen (10) 55 
aufweist, wobei in den Vertiefungen (10) — in 
Obereinstimmung mit den Schlammdurchtrittsoff- 
nungen (1 11) der Einlaufkammer (5) - die AusfluB- 
buchsen (13, 15) angeordnet sind. 

3. Zentrifuge nach Anspruch 2, dadurch gekenn- 60 
zeichnet, daB der VerschleiBeinsatz (6) einen GCe- 
gelmantelstumpf aufweist, der in der Stirnwand (7) 
im zentralen Bereich mit einer nach innen gerichte- 
ten. domartigen Erhohung (8) versehen ist. 

4. Zentrifuge nach Anspruch 1, 2 oder 3, dadurch 65 
gekennzeichnet, dafl die verschleiBfesten AusfluB- 
buchsen (15) aus einem Verbundwerkstoff, insbe- 
sondere aus ICunststoff und/oder Gummi mit Me- 
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(57) Abstract: A decanter centrifuge has a hollow, rotalable drum wilh a screw conveyor comprising a core body (1), in which 
an inlet opening for material into the drum from an inlet chamber (3) is provided, the inlet opening having a delimitation surface 
(7) which is rear relative to the direction of rotation and extending substantially axially, said deUmitation surface being provided 
with a wear reinforcement member (8). The wear reinforcement member extends along the rear delimitation surface (7) into the 
inlet chamber (3). The wear reinforcement member (8) is provided with abutment surfaces (U; 19) in abutment against abutment 
surfaces associated with the core body, which during operation prevents the wear reinforcement member (8) from moving tangentially 
forwards in the direction of rotation and radially out of the core body (1). At least one of said abutment surfaces associated with the 
core body (I) is constituted by a removable blocking member (17). The wear reinforcement member (8) and the inlet opening (5) 
are designed in such a manner that the wear reinforcement member (8) can be introduced to its operating from the exterior side of 
the core body (1). 
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DECANTER CENTRIFUGE WITH WEAR REINFORCEMENT INLET 

The present invention relates to a decanter 
centrifuge with a hollow drum having a longitudinal 
5 axis of rotation and a direction of rotation, a screw 
conveyor in the drum comprising a core body carrying 
at least one helical, winding, wherein an inlet cham- 
ber is provided in the core body, said inlet chamber 
having an inlet opening for inlet of material into 

10 the drum from the inlet chamber, a central inlet be- 
ing provided in the inlet chamber as well as an end 
wall in the inlet chamber opposite the central inlet, 
the inlet opening having a delimitation surface, 
which is rear relative to the direction of rotation 

15 and extending substantially axially, said delimita- 
tion surface being provided with a wear reinforce- 
ment, and a preferably substantially tangentially ex- 
tending edge, which is distal relative to the central 
inlet . 

20 The rear delimitation surface may be rounded in 

such a manner that its foremost point is positioned 
radially within the envelope surface of the surface 
of the core body, 

Preferably, two or more inlet openings are pro - 

25 vided. 

The invention further relates to a wear rein- 
forcement member for such a decanter centrifuge. 

DE-A-40 41 868 discloses a centrifuge with a 
core body assembled from several parts bolted to- 
30 gether, which makes it possible to disassemble them 
and give access to the interior of the inlet chamber. 
The inlets from the inlet chamber into . the drum are 
lined with wear bushings, which have a collar such 
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that they are secured against the centrifugal force, 
but have to be replaced from the inside. 

It is furthermore known to use wear reinforce- 
ment members, which are welded onto the core body. 
5 It is very work demanding to exchange such wear rein- 
forcement members, and weldable materials are gener- 
ally not very wear-resistant, for which reason such 
wear reinforcement members have to be replaced often. 

The object of the invention is to provide a de- 

10 canter centrifuge having a wear reinforcement member, 
which is easy to exchange and which only lays down a 
few restrictions for the choice of material. 

This object is according to the invention met 
in that the wear reinforcement comprises a wear rein- 

15 forcement member extending along the rear delimita- 
tion surface and, when viewed in section transverse 
to the direction of the axis of rotation, extending 
around the rear delimitation surface, the wear rein- 
forcement member extending so far into the inlet 

20 chamber along its wall that a concave back surface of 
the wear reinforcement member facing the rear delimi- 
tation surface has an interior portion in the inlet 
chamber, said portion being positioned behind the 
foremost point of the rear delimitation surface 

25 viewed relative to the direction of rotation, that 
the wear reinforcement member is provided with an 
abutment surface with a component facing tangentially 
opposite the back surface in abutment against an 
abutment surface associated with the core body and 

30 which during operation prevents the wear reinforce- 
ment member from moving tangentially forwards in the 
direction of rotation, and an abutment surface with a 
radially outwards facing component in abutment 
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against an abutment surface associated with the core 
body preventing the wear reinforcement member from 
moving radially out of the core body, that at least 
one of said abutment surfaces associated with the 
5 core body is constituted by a removable blocking mem- 
ber and that the wear reinforcement member and the 
inlet opening are designed in such a manner that the 
wear reinforcement member can be introduced to its 
operating position from the exterior side of the core 
10 body. 

In this manner an easy replacement is obtained 
as it may take place from the outside, and no special 
demands are made to the securing of the wear rein- 
forcement member, which is kept in place by the 

15 blocking member and other engaging surfaces. 

In a preferred embodiment the wear reinforce- 
ment member comprises at least one end portion ex- 
tending along an end wall of the inlet chamber, said 
end wall extending from the distal edge. In this man- 

20 ner this end wall is protected too. 

With a view to its securing and to additional 
wear protection the wear reinforcement member com- 
prises a second end portion at the opposite end rela- 
tive to the first end portion, said second end por- 

25 tion extending along a proximal wall in the inlet 
chamber, the wear reinforcement member extending be- 
tween the end wall and the proximal wall. Preferably, 
at least one end portion is accommodated in a recess 
in the adjacent wall. In this way substantially 

30 smooth end wall surfaces are obtained in the inlet 
chamber, and the abutment surface for preventing tan- 
gential movement may be constituted of an area in the 
recess or recesses, when said recesses are designed 
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in correspondence with the end portions. 

Preferably, a deeper recess accommodating the 
blocking member is provided in the wall at the end of 
said recess opposite said rear delimitation surface. 
5 The blocking member is preferably not tightened 
against the wear reinforcement member. In this manner 
it becomes possible to use a comparatively brittle 
material for the wear reinforcement member. 

Preferably, a filling material for filling out 

10 irregularities is provided between the wear rein- 
forcement member and the rear delimitation surface. 
Hereby, a well-defined supporting surface for the 
wear reinforcement member is ensured. The filling ma- 
terial may comprise epoxy or the like. 

15 The wear reinforcement member is preferably 

made from a not weldable material, as a more wear- 
resistant material can be used without increase of 
the costs. In particular, the wear reinforcement mem- 
ber may comprise tungsten carbide, which is precisely 

20 a comparatively brittle, but very wear-resistant ma- 
terial and not weldable. However, the invention is 
not confined to the use of any definite material, and 
other materials suited for wear reinforcement may be 
used. 

25 In a preferred embodiment the helical winding 

extends across an inlet into the drum and a recess is 
provided in the helical winding at the inlet to allow 
replacement of the wear reinforcement member. Such an 
embodiment is in particular of interest, when the 

30 inlet has a wider axial extension than more than half 
of the pitch of the helical winding, which is often 
desirable to prevent the inlet from the .inlet chamber 
to the drum from delimiting the total inlet capacity. 
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The object is further met by a wear reinforce- 
ment member for a decanter centrifuge, said member 
having the shape of a saddle. 

The invention will now be described in detail 
5 in the following by means of an example of an embodi- 
ment with reference to the schematic drawings, in 
which 

Fig. 1 illustrates a screw conveyor of a de- 
canter centrifuge with certain parts cut away, 
10 Fig. 2 a sectional view along the line II-II in 

Fig. 1, 

Fig. 3 a view corresponding to a part of Fig. 
2, but of an embodiment of the invention, 

Fig. 4 a partially perspective view of the em- 
15 bodiment ' according to Fig. 3 with parts cut away to 
show a blocking member, and 

Fig. 5 a second partially perspective view of 
the embodiment according to Fig . 3 . 

Figs 1 and 2 show a screw conveyor known per se 
20 of a decanter centrifuge. The screw conveyor com- 
prises a core body 1 carrying a helical winding 2. 
For the sake of clarity, the helical winding has in 
Fig. 1 been cut away on the side facing the viewer. 

An inlet chamber 3 is provided in the core body 
25 1, into which chamber a central inlet tube 4 extends, 
and inlet openings 5 are provided, through which ma- 
terial to be centrifuged may flow from the inlet 
chamber 3 into a drum (not shown) surrounding the 
screw conveyor. 
30 During operation the screw conveyor will to- 

gether with the drum rotate as indicated by an arrow 
6 in Fig. 2. 

During operation material to be centrifuged 
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will flow through the inlet tube 4 into the inlet 
chamber 3 and out through the inlet openings 5, the 
material flowing on account of the rotation across 
the rear, when seen in the direction of rotation, de- 
5 limitation surfaces 7 of the inlet openings, which in 
the embodiment are rounded. The material flowing in 
is accelerated by the delimitation surfaces 7, which 
results in a considerable wear of these surfaces 7, 
which it is consequently desirable to protect. 

10 Figs 3-5 show in greater detail the area around 

an inlet opening 5, where the delimitation surface 7 
is provided with a wear reinforcement member 8 ac- 
cording to the present invention. The inlet chamber 3 
is defined at one end by proximal wall 9 provided 

15 with a central hole. At the other end the inlet cham- 
ber" 3 is defined by an end wall 13 . 

The wear reinforcement member 8 generally has 
the shape of a saddle, the member comprising a cylin- 
der-shaped body part 10 with end portions or flanges 

20 11, 12 at the ends. 

In the example, the wear reinforcement member 8 
is made from tungsten carbide. It is not weldable, 
but is kept in place by its geometric design and its 
consequent engagement with the delimitation surface 7 

25 and other surfaces, as will be explained in detail in 
the following. 

The end wall 13 is defined by a distal edge 13a 
in the inlet opening 5. In the end wall 13 and in the 
proximal wall 9 recesses are provided for accommodat- 

30 ing the flanges 11 and 12, such that the sides of 
these flanges facing one another substantially are in 
alignment with or slightly lowered relative to the 
adjacent surfaces of the end wall 13 and the proximal 
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wall 9, respectively. In this manner is ensured that 
no edges protrude into the flow of material to be 
centrifuged. 

A dovetail -shaped, axial groove 16 is provided 
5 in the end wall 13 and in the proximal wall 9 for ac- 
commodating a blocking member 17 to prevent the wear 
reinforcement member 8 from falling out. The blocking 
member 17 is kept in place by a screw 18 in the re- 
spective wall. The blocking members 17 are not tight - 
10 ened against the wear reinforcement member 8 . 

A recess 19 is provided in the flange 11 for 
accommodating the blocking member 17. The recess has 
a first abutment surface 19a with a tangentially fac- 
ing component 19b and a second abutment surface 19c 
15 with a radially outwards facing component 19d. 

Moreover, the flange 11 has a curved abutment* 
surface 11a with a tangentially directed component 
lib. 

The flange 12 has a chamfered abutment surface 
20 20, which in the operating position extends under the 
blocking member and which extends in the same plane 
as the abutment surface 19c. 

The wear reinforcement member 8 extends so far 
into the inlet chamber 3 along its wall that an inte- 
25 rior portion 14 of the back wall of the wear rein- 
forcement member 8 facing the delimitation surface 7 
is situated behind the foremost point 15 of the de- 
limitation surface 7 seen relative to the direction 
of rotation 6. 

30 The wear reinforcement member 8 is accommodated 

between the end wall 13 and the proximal wall 9, 
whereby it is kept in place in axial direction. 

In tangential direction the wear reinforcement 



1/19/07, EAST Version: 2.1.0.14 



WO 03/076078 



PCT/DK03/00168 



8 

member 8 is kept in place by its abutment against the 
delimitation surface 2 and the abutment of the abut- 
ment surfaces 11a and/or 19a against wall in the re- 
cess in the end wall 13 (and correspondingly in the 
5 proximal wall 9) and against the blocking member 17, 
respectively. It should be noted that only one of the 
abutment surfaces 11 and 19a need to be present to 
attain the tangential securing of the wear reinforce- 
ment member 8 . 

10 In radial direction the wear reinforcement mem- 

ber 8 is kept in place against the centrifugal force 
by the engagement of the interior portion 14 with the 
delimitation surface 7 and the abutment of the abut- 
ment surfaces 19c and 20 against the blocking members 

15 17. 

In the direction towards the centre of the core 
body 1 the securing is less important, as the cen- 
trifugal force acts outwardly. However, it should be 
noted that the wear reinforcement member is prevented 

20 from falling into the inlet chamber 3 by its engage- 
ment with the exterior part of the delimitation sur- 
face 7, the engagement of the abutment surface 11a 
with the recess in the end wall 13 and/or the engage- 
ment of the on account of the dovetail -shape tilted 

25 abutment surface 19a with the blocking member 17. 

Between the delimitation surface 7 and the body 
part 10 of the wear reinforcement member 8 a material 
has preferably been introduced for filling out the 
cavities, which might otherwise be present on account 

3 0 of the production tolerances. This material may for 
instance be epoxy or silicone. In this manner a well 
defined supporting surface for the wear .reinforcement 
member is obtained. 
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A part of the helical winding 2 extends across 
the inlet 5, and in this part a recess 21 is pro- 
vided. On account of this recess and the design of 
the wear reinforcement member 8 for that matter, it 
5 becomes possible to replace the wear reinforcement 
member from the exterior side of the core body 1, 
when this has been removed from the drum: The screws 
18 are removed, the blocking members 17 are then 
pulled out axially from the dovetail -shaped groove 

10 16, following which the wear reinforcement member 8 
may be raised as indicated in Fig. 5. Then the wear 
reinforcement member 8 may be turned to be released 
from the helical winding 2 and a new wear reinforce- 
ment member 8 may be introduced by following the same 

15 operations in reverse order. 
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PATENT CLAIMS 
1. A decanter centrifuge with a hollow drum 
having a longitudinal axis of rotation and a direc- 
tion of rotation (6) , a screw conveyor in the drum 
5 comprising a core body (1) carrying at least one 
helical winding (2), wherein an inlet chamber (3) is 
provided in the core body (1) , said inlet chamber 
having an inlet opening (5) for inlet of material 
into the drum from the inlet chamber (3), a central 

10 inlet (4) being provided in the inlet chamber (3) as 
well as an end wall (13) in the inlet chamber (3) op- 
posite the central inlet (4) , the inlet opening (5) 
having a delimitation surface (7), which is rear 
relative to the direction of rotation and extending 

15 substantially axially, said delimitation surface be- 
ing provided with a wear reinforcement (8), and a 
preferably substantially tangentially extending edge 
(13a) , which is distal relative to the central inlet 
(4), characterized in that the wear re- 

20 inforcement comprises a wear reinforcement member (8) 
extending along the rear delimitation surface (7) 
and, when viewed in section transverse to the direc- 
tion of the axis of rotation (6) , extending around 
the rear delimitation surface (7) , the wear rein- 

25 forcement member (8) extending so far into the inlet 
chamber (3) along its wall that a concave back sur- 
face of the wear reinforcement member (8) facing the 
rear delimitation surface (7) has an interior portion 
(14) in the inlet chamber, said portion being posi- 

30 tioned behind the foremost point (15) of the rear de- 
limitation surface (7) viewed relative to the direc- 
tion of rotation (6), that the wear reinforcement 
member (8) is provided with an abutment surface (11a; 
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19a) with a component (lib; 19b) facing tangentially 
opposite the. back surface in abutment against an 
abutment surface associated with the core body (1) 
and which during operation prevents the wear rein- 
5 forcement member (8) from moving tangentially for- 
wards in the direction of rotation (6) , and an abut- 
ment surface (19c) with a radially outwards facing 
component (19d) in abutment against an abutment sur- 
face associated with the core body (1) preventing the 

10 wear reinforcement member (8) from moving radially 
out of the core body (1) , that at least one of said 
abutment surfaces associated with the core body (1) 
is constituted by a removable blocking member (17) 
and that the wear reinforcement member (8) and the 

15 inlet opening (5) are designed in such a manner that 
the wear reinforcement member (8) can be introduced 
to its operating position from the exterior side of 
the core body (1) . 

2. A decanter centrifuge according to claim 1, 
20 characterized in that the blocking mem- 
ber (17) protrudes from the end wall (13) beyond a 
part of the wear reinforcement member (8) . 

3 . A decanter centrifuge, according to claim 1 
or 2, characterized in that the wear re- 

25 inforcement member (8) comprises at least one end 
portion (11) extending along an end wall (13) of the 
inlet chamber (3), said end wall extending from the 
distal edge (13a) . 

4. A decanter centrifuge according to claim 3, 
30 characterized in that the wear rein- 

forcement member (8) comprises a second end portion 
(12) at the opposite . end relative to the first end 
portion (11) / said second end portion (12) extending 
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along a proximal wall (9) in the inlet chamber (3), 
the wear reinforcement member (8) extending between 
the end wall (13) and the proximal wall (9) . 

5. A decanter centrifuge according to claim 3 
5 or 4, characterized in that at least one 

end portion (11, 12) is accommodated in a recess in 
the adjacent wall (13, 9). 

6. A decanter centrifuge according to claim 5, 
characterized in that in the wall (9, 

10 13) at the end of said recess opposite said rear de- 
limitation surface (7) a deeper recess (16) accommo- 
dating the blocking member (17) is provided. 

7. A decanter centrifuge according to. claims 1- 
6, characterized in that between the 

15 wear reinforcement member (9) and the rear delimita-. 
tion surface (7) a filling material for filling out 
irregularities is provided. 

8. A decanter centrifuge according to claim 7, 
characterized in that the filling mate- 

20 rial comprises epoxy. 

9. A decanter centrifuge according to claim 18, 
characterized in that the wear rein- 
forcement member (8) is made from a not weldable ma- 
terial. 

25 10. A decanter centrifuge according to claim 9, 

characterized in that the wear rein- 
forcement member (8) comprises tungsten carbide. 

11. A decanter centrifuge according to claims 
1-10, characterized in that the helical 

30 winding (2) extends across an inlet (5) into the drum 
and that a recess (21) is provided in the helical 
winding (2) at the inlet (5) to allow replacement of 
the wear member (8) . 



1/19/07, EAST Version: 2.1.0.14 



WO 03/076078 



PCT/DK03/00168 



13 

12. A wear member for a decanter centrifuge ac- 
cording to claims 1-11, characterized in 
having the shape of a saddle. 
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